Like many subspecialty areas in modern medicine, education and training of junior staff within intensive care medicine is based around the accrual of theoretical knowledge, procedural skills and clinical experience in order to develop the capacity to diagnose and manage the multiple complex issues in the critically ill patient. Yet, having successfully completed the required training and exams to become a registered consultant intensivist, the leap from senior registrar to consultant remains enormous. Put simply, current training does not prepare our junior colleagues for the challenges they will face as consultants, many of which do not involve clinical knowledge and technical skill.
In this issue of the Journal, Freshwater-Turner and colleagues 1 present a typical complex intensive care case with multiple clinically overlapping problems that highlights the daily reality of intensive care practice. Although the clinical scenario may vary and the chronicity of this case is somewhat unusual, all intensive care clinicians will be able to identify with the story presented and will recall similar cases from their own previous experience. The case itself is of interest, describing a 15-year-old boy with complicated Wegener's granulomatosis. However, the unique aspect to this clinical case presentation is that the authors have chosen to focus on the patterns of clinician decisionmaking rather than the actual patient outcome in their discussion and analysis of the case.
Over the past 30 years, the investigation of decisionmaking processes has increased and a significant body of literature has been published in the area. This has even extended into the mainstream popular press, with the publication of books such as Sources of Power by Gary Klein 2 and Blink by Malcolm Gladwell 3 . However, the permeation of this information into the medical literature and perhaps more importantly, into the medical consciousness, has been slow and many clinicians will have little idea of the current theories of decision-making and cognitive errors, particularly as they pertain to medicine.
On the other hand, no clinician can fail to be aware of the global push to recognise and reduce medical error and improve patient safety. The imperative to improve healthcare systems and reduce process errors has led to significant changes in clinical practice, but diagnostic delays and errors remain a major cause of increased morbidity associated with medical error 4 . While many of these errors can be overcome with increasing use of protocols and guidelines, the final common factor in diagnostic error is clinician decision-making.
Traditionally, medical decision-making has been viewed as a systematic considered approach combining a formal patient work-up and investigations, a sound knowledge of evidence-based medicine and prior clinical experience, to finally lead to a considered diagnosis and management plan. The reality is often far from this ideal. We typically work in stressful environments, with significant space and time pressures and often inadequate resources, which all impact upon our capacity to act consistently as the considered physician following strict principles of evidence-based medicine.
Herein lies the importance of studying our decisionmaking patterns. If we can understand how we make critical decisions and what influences those decisions, either consciously or subconsciously, then perhaps we can modify those decision-making patterns and thus reduce the potential for diagnostic error. And so, a new science is created to explore the problem of errors in thinking and decision-making. As with any new scientific discipline, the acquisition of a new language or jingo is essential to establish credibility, so a small glossary for the beginner may be helpful.
Heuristics: simple and efficient learned rules to assist decision-making and problem solving in complex situations often with incomplete information. For example, rules of thumb, intuition, and short cuts.
Cognitive dispositions to respond: bias or tendency to respond to particular stimuli in a preset predictable manner. For example, aggregate bias, anchoring, omission, gender bias. For a comprehensive list see references 4 and 5.
Metacognition: thinking about thinking, or observing one's own thinking patterns.
In their current article, Freshwater-Turner and colleagues have highlighted the non-knowledgebased skills which form the core of much intensive care practice 1 . These include effective decision-Editorial Thoughts about thinking: the challenge for EBM and medical education I. STANOPOULOS, N. MANOLAKOGLOU ET AL Anaesthesia and Intensive Care, Vol. 35, No. 5, October 2007 making and clinical prioritisation both acutely under conditions of stress and time-pressure and also in a more systematic manner with consideration of available evidence when time and conditions permit. Liaison with other colleagues and specialty groups can add other perspectives and further mould the clinical decision process, as can discussions with the patient and family. In addition, decision-making skills in areas that are necessarily outside the scope of clinical evidence, such as ethical issues and end-of-life decisions, can challenge even the most knowledgeable junior clinician and are perhaps only learnt through years of clinical experience.
Finally, critical to decision-making and clinical management in intensive care practice is the skill of constant re-evaluation of prior decisions in the face of further clinical developments and the capacity to allow flexibility and uncertainty within our decisionmaking paradigms. This principle of flexibility seems to fly directly in the face of the current fashion for evidence-based medical practice which implies clinical certainty and stability, but without continual reassessment we are destined to repeat rather than recognise our diagnostic and management errors.
Freshwater-Turner and colleagues have explored their clinical case using the principles of evidencebased medicine but have then confused their analysis of the decision-making process by switching from the traditional to explore more current cognitive theories with issues of 'flesh and blood' decision-making skills 6 , heuristics and bias. However, they have forced us to consider the non-knowledge based and often ignored aspects of intensive care practice.
Although most clinicians may be unaware of the current theories of decision-making, it is unreasonable for the authors to contend that "the majority of clinicians are unaware of the potential risks of decision-making" in the intensive care environment. Contrary to this opinion, it is exactly the recognition of these risks which results in such a clear and recognisable difference in practice from senior registrar to junior consultant positions and which challenges so many of our excellent trainees as they progress to consultant practice.
As a maturing clinical specialty and as clinicians working in an increasingly complex medical environment, we need to acknowledge that much of the practice of intensive care medicine lies outside the bounds of learned theoretical knowledge and the acquisition of practical skills. The true challenge of intensive care medicine lies in the associated areas of decision-making, prioritisation, liaison, effective communications and relationship building, diplomacy and flexibility.
Not only do we need to recognise and value these wider skills, we need to determine effective means to teach and pass these skills to future generations of clinicians. As part of a new initiative within the Journal, we should encourage clinicians to explore and expand our understanding of these essential but under-appreciated areas in our practice.
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